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(54) nPO<»HnbHA5I TPVBA 
(57) Abstract: 

McnonKSOBAHKe: b Tpy6ocTpocHKH. CymptocTb H3o6pcxenH«: apo^iuib BfaoioJiHeH b bhrc csiMMeTpiraBOft 
Kou6siHai9iii M3 Tpex KanneBU^HUx nonocrcfl. o6pa30BaHra>ix M3 Tpy6Hoft aaroroBKH, abc H3 Koropfaix 
conpiacacajoTCH ue3Kfly co6oft HapyxHboxK noeepxHocTHUM ymxpanojx ^acreft c 4x>pM]ipoBaBKCM MeJSffy 
KKMK -rpcTtocfi noJiocTM, opH »ToM SHyTpeKKHe noDcpxHOCTw Asyx Kanncawtt>« nonocreft o6|>a30BaHbi 
myrpeHiieA noBcpxHocrtio Tpy6H0Cl aarorosKH. kx HapyKHxte noBcpxHocTH o6pa30BaHbi napysHoA 
noBcpxHocTfoio Tpy6Bofl saroTOBRii, a Buyrpemvm noeqixHOCTb cpe^eft nonocrnt o6pa30BaHa HapyxBOfl 
noBcpxHocTbio Tpy^Hott saroTOBRM. HapyTKHan nosepxiiocTb yroft nanocm o6pa30BaHa EEiyTpeHiicfi 
noBcpxuocTfaio Tpy6iioH daroroBKit. 1 xn. 
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Description (OaHcaiiHC ■aodpcrcBKjil: 

H3o6peTCHHC oniocMTOT K o6pa6oTKC McrajuioB f^aBjicmKhi k mo»ct 6brrfc iicnoniooBaHO npw 
lorvroBnefnoi Tpy6 c 4)aooHHMM npafrwicw, npnuetvKUbuc b KatiecTOc aaroroaoK nnacThipcfl, 
HcnanioyeMbtx BoocraMoaacKim rcpucrnMHocTM BOjSfauAx, m^rmihix h raooewc CKSajom. 

MoDocTHa MHoronyncBan npoflonuio-nxh^MpoBaHHaw Tpy6a, nprnvrran 3a npoTomin. UbixiajiHCHHax H3 
Kpyrnoft Tpy6Hoft oarxrrooKM ny-rcw A«4opMwpoBaHHH (pacTfUKeKsui) ee noncpcuHoro ce<«ciiiifi. PeryJtupyH 
BcrawMHy ^aBratBamiH pommoB b oaroroBKy h hx KonMMCCTBO. moikho na oahoA onpaaKe iraroraaroiBaTb 
Tpy<5w c paaraiMHbiM npw^JuicM. vro oco6eHHO BajKKo prw rpy6. Hcnonbsycuux d Kanecrse nnacrbtpdl Ann 

HcnocraTVOM xaKoft Tpy6bi mmHcxcR 6(uibaiaH crenein. A<4oP«a«^ » wecrax K3r«6a. uto yvicHwnacx 
BosftiOKuocTb padnHpeHWi roiacTbip« a KOJiomtt h yocmwHnaeT crparuBaion^e HazipfUKcmui h. Kpouc 
Toro. 6anbmoe kojiipicctoo KOHuarrpaTopoB Hanp«uKeiiiin b uccrax ii3rH6a Tpy6bi. 

TcxmraocKan oawatia. ponacwaji K3o6pcT«HHcu, saiuDOHacrcH b yMCHbincfoni BcniWHHbi ocraTOtiHOtt 
no^opMaiiHB sacMcxcHsaacHWtKpraKDHbi np<4iinH h bcwotchsw npo«aiibBWX A«*opw«JM* Tpy6bi. 

nocTOBnoiHafl sa^aia pemaercn sa encr roro. uro b npo^snbHOtt ipytSc, npcsMyaipCTseiiBO ceapKofl, 
BfafnanBCHHOft c ^aooHHMW cetteniKW npo^fljin. cornacso K3o6peTaino. npo^onb GbmvmeB b 
cmofCTpinBoa kow^hhox^ik h3 Tpcx KMmeawHboc nojxocrcft, o6pa30fWKHWx wo Tpy6f»ft sarorrouKH. «dc ks 
KOTOpbtx conpHxacaioTCH ucJSAy co6oft napyiKHbcuH noaepxHocmiia ynrapeHBUX «racTcfi c ^opMnpoBamKM 
ucJKAY HHiot TperMft nojiocTic. npa »tom BHyrpcKHMC nooepxuocTK p^vyx KanneenAKBix nonocreft 
o6pa30BaHbi Buy-rpcHBefl noBepxBocTW vpytHoA aaroTcoKH. hx aapyxKbie noDcpxHOCiw oCpaaoBaHbi 
HapymHoft noBcpxHocTuo Tpy6Hoft oarorrocnui. a BKyrpcuHHR noocpxHocTb nonocTV o6pa30BaHa Bapyiiuio^ 
noBq>XHOCTbio Tpy6H0M aarvroBKM. napyxHan noDcpxHOcrb omu nonocmi o6pa30DaHa Enyrpciaicti 
noBepxiiocTfaio TpySnofi aaroroBKB. 

B npwiaracuofl npotunhHOlt TpytSc 6ivibiiiaH nacrb noBcpxHOCTH xpyfSbi hbohctoi uacrijo oniicaHHoft 
oKpysKBOCTK. VTO SHaniiTcnfaHO yucHbinairr soniraecTeo KOHueirrpaTOB nanpfOKCHsm no ncpHUcrpy Tpy<5« m 
yatfatn paanaMX npo^iuxic R noBMrnacr npowocrb ccucinw npn pas^aMC Tpy6 o npoococc nx HcnoTiKWDaHKH 
B KatiecTDC nnacTupeA BOOcraHOBJierow repMcnraHocTM npw pcMoere o6caffHbuc ko/iohh. Kpouc -roro, 
CHMKaiOTCfl ocraromibic KanpfURetovi w b cBapKou tnBc nocnc parsRatm rpytSu b CKBaxHBc. raK ksk 
ceapHoA moD BajoowKroi b 30HC uanofl fifi^oputuijm, a ocranwiaH uacTb ncpuMcrpa (c^pMnpoBaKHMc 
xftim«eHnBbie nonociv) kucct nnaBBbie ncpc3CDAb> c Manofi xpHOouoH. 

nepHwrerp Bapyamoft noBepxHOcm npo^wMofl rpy6bt HecxontKO (Sonwnc HiyrpeHaefxi nepHMerpa ^6caj^ofl 
Tpy6bi AnMCtx^aBivi Ha-rarsL, a KapyjBHWft onMcamnrfft A«»<rTp mcimc hh^^ 
Tpy6bi WW oCocncHCHBft c«>6o«Horo cnycaa d CKBajWDiy. 

HcnomooaaRHc npo^wibBbix Tpy6 b Ka«iecToe iwiacrwpcH, ycraBaamiBacMbix b Mccrax noBpcamcaitH 
(TpemKHU. »«c™aH cxB03Ba« KOK»3Wi, ACP*0P«P<»«««« oTeepcnw. K3H0C n Ap.) o6caAHbDc aojioHH. 
nMcer pan npcmormccTB no cpaBKonoo c ipafljinjioHHbOiH ucroAaun: BaroToanOTC npt^HTMott TpytSbi ro 
caapBOft aaroTOKM no3O0JiHCT SHaHHTCJiuso CHMSfixfa pacxoAW na ec npoiDBwreo; -rax kbk 
sMatmroifaHaH nacn. nepMMcrpa Tpy6bi OTOHercH ^acrwo onacaiiHofi oxpyamocni. >to ywcHbinaeT 
KorawecTBO KOfa^eirrpaTOB. yocrawHBacT nnoni^Ab conpwxocHOBeKHH npM paoAaue ueiKpy DbmpaBncHHoft 
Tpy6oft n KonoHHOfl u yBCTnramacT Hanpfcxcfliin crpaniBaHKH; oaouomHocxb npHMCRCioiH npo^iuibubix 
Tpy6, c^MSipoBaHHbCX B 6yirrw. nasBOJUieT ooxparHTb epcuH pcwotrra, yMCffbCiHTb pacxo ft ua- rcpManoB h 
darpaTu npH pcuoim noBp^Mpfismttx ytiacrxoD nnacThipsiUK xohcwoII jjmmbi, npoaaDOffBm ^cuostt b 
cxBajKMRax Ba oMawrcnbiibuc myfiiiBax. noBMcnrb Hiv^exmocTb n Aonr»Be«KOCTb orpeuoicTMpooanHoro 
y^acTxa. 

HpH 4>opMKpoBaKJoi 6yirra ira npcAnaracwoft npo4>«nbH0ft Tpy6bi OTawrenbHO CHKKaxrrcH npapfiju^itit 
Pfi^pusoufm H cxpy^MBaHMc rpytSw. Tax xax yxji^a forrROB npoAonbHOft Tpy6bi npoii3BOA»TCH Ha ak 
onopbi ytmcpcHHbUc *tacTcft xanneBUAKbuc nonocrcft. 

KpoMC Toro, npewiai^a^^^ npc^iuib mierr AocTaTotmyx) jxccrxocTb, n npa ^opMwpoBaHHH 6yirra hc 
npoMcxoAHT cKtfmcH ccHentfl. a npM paoMoxKc hc Tpc6yrrcH AonoJXHHTcnhHbtx oncpaujrii m o6opyA0oaHHfi 
AHH npacKM Tpy6bi vr cKpyMKBamin. 

np^AnaraeMan -rpytSa npw uaxcwvianbKoft xoMiiaKTHocTM ccmchsw hmcct HairtSanbniMc pofj^xychi xpHEMSHU 

4>0pMbl CCMCHHfl <J>aCOHHOrO npOr|>MJlH. A MCM MCIIblUC XpHBIOHa <t>OpMbl CC»<CH11H IipO<|>IUVI. TCM MCHbOXe 

irapacxoAooan pccypc rmacrwHocTw npn ^opMOBKc npo<|»fum b craHC h iipM pazwawe eno D cxBaxsoic tcm 

MCHbUJC BCnMVMHa DCTaTOMlIblX liaTTpHHlCHMi*. 

Ha wcpT^JKc i«3o6pa>KeHx«i npo<J>«jisHan Tpy6a nonepcwoc cc«4eiwc. i^e 1 w 2 - xanneuHAHbic nanocxM. 3 
ceapHofl luoD. ^ 
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npo4Hn«« Tpy«S. np«CTi«;.«T coCoA CHUwerpH^ .mwantMbHo oqmat«ibHoa «». Kouftmunoo lo 
ofipaaou. «ro6b. cnpHoft moo 3 6^ p«3,ano«a. qnom. BqmBw«,ft oo <»<urli»rn^Xnr^ 

» HapyKHM noeepxHocTb arofl nonocTM BHyrpciiHefi noBepniocTbio -ipy^mH aanrniacH. 
npo^imtnyio Tpy«y. nanpnuep. id nonocoBofl saroTYtocii nonyoaxn- «i«Hy«>iHfiu o6pa3ou. 

CBap«D«oT Tpy6y Kpyivioro ««on«. aareu . np<K»«mn>oeoMBOu cr«He 
Kpyr^ TT>y6yjxp«30HT«,«a^ «„«i«H oca«HBa«n- ™, Bep^^anBaoft^oTT^™^ 
S^rZ!Zr^"^ 1 ♦op««poa,H»H u^oc^ ,. . 3aa^ acp^«„^ oan-avof n^^^ 
TW«yAoncuiyi«eaHnTpeTi^nojiocTH2B3^naimo^ «=»opMiKrioT 

-rexHonof^™ napaurrpoB .^opuoaui npo4«inn omenuiux y™<yn»B yoT««»Bmw>^ 

S^^^«T,r^ ««Sewux Tpy«. noctyn«T .a ycwao«y Ba»««m »m paapS^ „a „cj^ 
AniaibiaTenoBMpeuoiiTaeitsami. ^ ».« mcphmc 

fl«»opMan^ npo4Km*oft Tpy6u npa y^^, „^ fepa6aH R o(Seai«im. m>6^^To6^^^^ 
^»«HjcnBn.o» np<m„«„oc™. B«c^ „pc4„;™ h n Hapy»»« ohhc^ AHaJ^xT^^^ZT 

cnycK B cEBamniy k uecry noBpemAcuwi. "-ww"" 

npo^nnuiyia xpyfiy nonyuaiOT cne^yion^ oCpaaoM. 

Ir^^!?^^^^ Tpyfiy jtamrtSpyiT AO coaroamcHW, p«a«poB B x H. conacrcnvw^ 60.1 x 57^ 
MM. nocne .ainriSpMBR „pB Boo6nwB«cn, ^a noeryn-CT Ha ycra«0BBy H««an^/^^^^ 

-'^Jl^'^ P«3uq,.VH 60.1 X 57,6 mm 6«;,a BcmmooBaBa ^i- P«uom* Het«m«x CKBawo.. B 

CKBUomy c BuyrptKiniM A"aM<rrpo« ofiowHofl -ipyCbi 89 uu cboCoabo onycKa«rr npo*wiMy» ™y6v c 

J^S.^ ST " «^"=™^ P*3Ban«to»y. noc„e .«x, Tpy6a B«„pa^c™« „ „„^o „p^.„ 
«o^W»« Tpy«c. nocne pacn»,pem«, cxe^a npc,*«„u..oft TpyCw (nnacxwpH) uaxoflHTXM a ciaaTOM 
«CT0»oB^a oOcwoa TpyCu b pacroByrou. KaHraR-rawe HanpHmonw H Hamome ynn<mom»M 
^^::^a.Zr^ y,«^a ^ «^r^^ _ „ 

H^<uiiooBaH>ie npofiuiuion rpyfiu b .atncrw MraroM. nnaci*ipefl p«uoHTa o6ca™htx tpv6 
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Claima [Oopuyna B3o6peTeHiifiJ: 

npo<^MnbHftH Tpy6a. rrpcHMyii^ecrrocnHo ceapHan. BbmonHCHHair c ^acoKHbcu ochchkcm npo^wjifl. 
ormniajoii^asicfi tcm, «rro npot^mib BunonwcH b n^e CMMuerpiwHott KoufSimai^^ iia Tpex KaiuicBK^HUX 
nonocTcft. o6pa30DaHicbcx hd Tpy6noft oaroxoaKH. ^bc H3 Koropwx coapHxacaiOTCR utxpy cofioii 
fmpynrwv jwM noDCpXHocrmoi yumpciniijuc Macrcft c (^pwaipoBaHiieu uuk^ focun Tpcrbcfl nonocrw. npw 

BHyrpCHHHC nOBCpXHOCTM flByX KannCBimHbUC nOJIOCTCM o6pa30BaHbt BHyrpCHHCa nODCpXHOCTblO 

Tpy^HoA 3ai^oTOBRii. MX HapyjKKbic noBcpxHOCTM o6pa30BaHbi HapyHHoA noocpxHocrfaio Tpy6iioA 3aroT0B]Ui« 
a GHyrpcHHnH noBcpxHocrb cpc^eft iiqjioctm o6pa30BaHa Hapyxmoft noocpxHocrwo rpytSHOfl saroTOSKM, 
HapyjKHM noBcpxHocTb aroft nanocm o6pa30BaHa BHyrpcKHCft noaepxHOCTbio Tpy($Koft saroroaKK. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 

of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttifonn chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for seahng 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curv^ature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttifomi chambers fomied from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the intemal diameter of the 
casing string to ensure an unobsti-ucted lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe fi-om a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



il 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60. 1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
extemal pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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RU2056201 C1 

RU2064357 C1 

RU2068940C1 

RU2068943C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU2108445C1 

RU21444128 C1 

SU1041671 A 

SU1051222A 

SU1086118A 

SU1 158400 A 

SU1212575A 
SU1250637A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ON. HOUSTON CMTEP.. .... MCK.M.Cv. hOUSTC. TX 77010 | UL 7,3 6S0:O..O .AX 7,3 650-0439 WWW.TRANSPEP.P.CT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for me Slate of T^xas 
My commission expirea 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston. TX 
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